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HOJIEBOE BHEJIPEHUE ITPOTOKOJIA SAFETY-BY-DESIGN JIJISA
SELV LED-IOJACBETKH B CbEIOBHbBIX IECEPTHbBIX BYKETAX:
IMMJIOTHBIE PE3YJIBTATHI 11O 9CTETHUKE, ITPOIECCY U
BE3OITACHOCTH

Aunnomayus. B pabome npedcmagnenvl nepgvle pe3yivmamvl HOAEE020
6HeOpenusi npomokona safety-by-design ons  umwmeepayuu SELV LED-
nooceemku 6 CvedoOHble Oecepmiuble OyKemwvl. B oowmou cmyouu ¢yo-
@ropucmuxku nocie0o8amenbHo HAOAOOAIUCL 080 ONEPAYUOHHLIX NePUuood:
bazosvlil nepuod be3 nooceemku (48 oykemos, uemvlpe macmepa) u nepuoo ¢
UCNONL308AHUEM HU3KOBONbMHBIX LED-KOMNOHeHmo8 ¢ Kiaccom 3aujumsl He
Huoice IP44 (42 Gykema, mom owce xonnekmus). /[ HeOOIbwOU 6blOOPKU
pegepencubix OyKkemos Obliu 3aPUKCUPOBAHBL OCBEUEHHOCb, 8peMs COOPKU,
nepecoOopxu, scmemuveckue oyenku no wkaie Jlalikepma, obpamuas ceéa3b
KAUEHMO08, UHYUOEHMbl U GblnoaHeHue dek-iucmos. CpeoHsss 0ceewjéHHOCHb
yeeauuunaco ¢ 225 0o 393 1k npu He3HaAUUmMeNbHOM pocme spemenu cOopKu (c
31,5 0o 33 mun); cpeomuss acmemuyeckas oyeHka nosvicunacv ¢ 3,5 0o 4,5
banna. Boszspamos He 3aghuxcuposano, ooun LED-O6yxem 6wi3san sxcanody Ha
Aprocmv/Mepyanue U K1accupuyuposan KaxK near-miss, 4mo nNpuseio K 3ameHe
Cc6emoouoOHOU Jlenmbl 00 6bloayu. AopecHoe npumeHeHUue YeK-IUCTO8
NO360IUNO  GLIABUMbL U UCNPABUMb  HYACMUYHOE  HeCOOMBEmCmeue
KOHGpueypayuu. dmu pe3yiomamvl OeMOHCIMPUPYION, 4MO NPOMOKOT MOAICEem

ObLIMb Peanu306an 8 peanbHblX YCI08USAX NUWEBOU U Y8EMOYHOU UHOYCMPULU,
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umo npueodum K MNOBbIUEHUIO ICMemuyecKkou npusjiekamejlbHocmu U

CMPYKMYPUPOBAHHOU OOKYMEHMAayuy no nokazamenim 6e30nacHocmu.

Knrwuesvie cnosa: @yo-gpropucmuka; cveoodbuvie Oykemolt, LED-

nooceemxa, SELV; IP44; 6e3onacnocms, yeK-aucmol; NUIOMHOE UCCAe008AHUE.
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FIELD EVALUATION OF A SAFETY-BY-DESIGN PROTOCOL FOR
SELV LED ILLUMINATION IN EDIBLE DESSERT BOUQUETS:
PILOT RESULTS ON AESTHETICS, WORKFLOW, AND SAFETY
OUTCOMES

Abstract. This pilot field study evaluates the first practical
implementation of a previously published safety-by-design protocol for
integrating SELV LED illumination into edible dessert bouquets. Two
consecutive operational periods were observed at a single studio: a baseline
period without LED illumination (48 bouquets, four staff members) and a
subsequent period with SELV LED components installed under IP44+ ingress
protection (42 bouquets, the same team). For a convenience subsample of
reference bouquets, illuminance, assembly time, rework events, aesthetic
ratings, customer feedback, incidents, and checklist adherence were
documented. Mean illuminance increased from 225 Ix in baseline reference
bouquets to 393 Ix in LED bouquets (=75% relative gain) while assembly time
changed from 31.5 to 33 minutes. Mean aesthetic ratings on a 1-5 Likert scale
increased from 3.5 to 4.5. No product returns occurred in either period; one
LED bouquet generated a brightness/flicker complaint and a near-miss incident,

leading to proactive replacement of the LED strip before delivery. Compliance
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checklists were completed for all baseline reference bouquets (100% adherence)
and for one of two LED reference bouquets (mean adherence 92.5%), which
allowed the non-conforming configuration to be detected and corrected. These
results demonstrate that the protocol can be implemented in a real food-floristry
setting, leading to higher perceived aesthetics and structured documentation of

safety performance.

Keywords: food-floristry; edible bouquets;, LED illumination; SELV;
IP44; safety-by-design, HACCP; checklist; consumer perception; pilot field
study.

Introduction

Edible dessert bouquets increasingly use integrated LED illumination to
differentiate products and create a premium visual impression in low-light
delivery contexts. Turning a decorative LED assembly into a component that
may be handled near food elements creates a non-trivial safety and compliance
problem. A prior protocol paper by the same author introduced a safety-by-
design approach for SELV LED components and defined a dual-scope model
separating electrical safety (SELV, ingress protection, insulation, and
configuration identification) from food-process safety (GHP/HACCP-aligned
hygiene and traceability controls). The objective of this follow-up paper is to
present pilot field results from the first implementation of that protocol in a
working dessert-bouquet studio, with a focus on illuminance, assembly metrics,

aesthetic ratings, complaint and incident handling, and checklist adherence.
Materials and methods

Operational context and study design
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The study was conducted in a single studio specialising in edible dessert
bouquets that combine confectionery items and fresh flowers. All LED designs
used SELV power supplies and LED strips rated to at least [P44 ingress
protection, as required by the protocol. Two consecutive operational periods
were observed: a baseline period without LED illumination (31 March—-30 April
2025, 48 bouquets, four staff members) and a subsequent LED period with
SELV/IP44+ components (3 April-2 May 2025, 42 bouquets, the same four
staff members). Within each period a small convenience subsample of reference
bouquets was selected for detailed measurement. The aim was to test whether
the protocol could be applied without disrupting workflow rather than to achieve

statistical power.
Measures and data collection

For the reference bouquets, the following metrics were collected: frontal
illuminance at approximately 30—35 cm using a Luxmeter application for iPhone
(STOMBERG s.r.0.); start-to-finish assembly time in minutes; the number of
significant rework events (for example re-routing wires or replacing LED
modules); aesthetic ratings on a 1-5 Likert scale from internal staff and
customers; indicators of product returns, customer complaints, and safety
incidents or near-misses with short narrative descriptions; and safety-by-design
checklist completion and adherence, including the date of checklist-based

training (15 April 2025).
Data handling

Because of the small sample size, only simple descriptive statistics are
reported: means and counts by period. No formal hypothesis tests are performed.
The emphasis is on the direction and magnitude of observed differences and on

whether the protocol helped to detect and correct non-conformities.

Results
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INluminance

Two baseline reference bouquets (B-001 and B-0017) and two LED
reference bouquets (L-005 and L-0011) were measured. Baseline illuminance
values were 220 and 230 Ix, giving a mean of 225 1x. LED bouquets measured
375 and 411 Ix with a mean of 393 Ix. This corresponds to an approximate 75%
increase in measured illuminance for LED-enhanced bouquets relative to the

baseline reference set, consistent with the intended visual effect.
Assembly time and rework

Assembly time and rework were recorded for four bouquets (B-0015, B-
0011, L-0011, and L-003). Baseline assembly times were 33 and 30 minutes
(mean 31.5 minutes) with one rework event involving wire extension. LED
bouquets required 34 and 32 minutes (mean 33.0 minutes) with two rework
events related to replacing an LED block. In this sample, LED integration
increased average assembly time by about 1.5 minutes while also increasing the

number of rework events, all of which were resolved before delivery.
Aesthetic ratings

Four bouquets were rated on a 1-5 Likert scale. Baseline bouquets
received an internal rating of 3 and a customer rating of 4, giving a mean of 3.5.
LED bouquets received a customer rating of 5 and an internal rating of 4, giving
a mean of 4.5. Both internal and customer ratings therefore indicate a one-point
improvement in perceived aesthetics for LED bouquets compared with non-

illuminated bouquets within the same studio.
Returns, complaints, and incidents

For four bouquets with documented outcomes (B-0013, B-0041, L-0020,
and L-007) no product returns occurred in either period. In the LED period one

bouquet (L-0020) generated a complaint that the illumination was too dim and
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flickering. The configuration was classified as a near-miss safety incident, and
the LED strip was replaced before delivery so that no defective product reached
the customer. The case illustrates how internal documentation and checks

support proactive risk management.
Checklist adherence and training

Safety-by-design checklist adherence was evaluated for four bouquets.
Checklist-based training was conducted for all staff on 15 April 2025. Baseline
reference bouquets (B-002 and B-007) had completed checklists with 100%
adherence. Among LED bouquets, one reference bouquet (L-0015) also
achieved 100% adherence, whereas the other (L-008) had an incomplete
checklist with 85% adherence and a "no" value in the completion flag. On
average, checklist adherence remained high (100% versus 92.5%), and the
partially non-conforming LED bouquet was explicitly flagged, supporting

corrective action rather than silent drift from the protocol.
Summary tables

Table 1. Operational and perceptual metrics for reference bouquets

(pilot sample)
Metric Baseline (N=2) LED (N=2) Interpretation
Illuminance, lux 225 393 ~75% increase with
(mean) LED illumination
Assembly time, min 315 33.0 Slightly longer
(mean) assembly with LEDs
Rework events More interventions
(total) ! 2 during LED
integration
Aesthetic rating, 1-5 3.5 4.5 Higher perceived
aesthetics with LEDs
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Table 2. Safety, complaints, and checklist adherence (reference

bouquets)
Indicator Baseline LED Comment
Product returns 0 0 No returns in either
period
One complaint on
Customer complaints 0 1
LED
flicker/brightness
Safety incidents 0 0 LED issue corrected
reaching the before delivery
customer
LED strip replaced
Near-miss incidents 0 1 .
pre-delivery (L-
0020)
Checklists One LED bouquet
2/2 1/2 .
completed (N) had incomplete
checklist
Checklist adherence, High adherence;
100 92.5 )
% (mean) partial non-
compliance flagged
Discussion

This pilot field study provides first empirical evidence that a safety-by-
design protocol for SELV LED integration in edible dessert bouquets can be
implemented in real operations without major disruption. Illuminance increased
substantially while assembly times remained close to baseline values. Aesthetic
ratings from both internal staff and customers improved by one full point on a
five-point scale, supporting the idea that accent lighting strengthens perceived
value and "gift-worthiness" of dessert bouquets. At the same time, the LED

period revealed a configuration with flicker and insufficient brightness. The
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issue did not result in a delivered defect because it was caught during internal
control, but it generated a customer complaint and a near-miss record. This
illustrates the value of treating electrical configuration and food-process hygiene
as two separate but coordinated scopes with explicit documentation, as

introduced in the protocol paper.
Limitations

The study has several important limitations. First, only two reference
bouquets per period were instrumented for most metrics, so results are
illustrative rather than statistically robust. Second, all data come from a single
studio with four staff members and specific product lines, which limits
generalisation to other settings. Third, all recorded bouquets belong to a post-
training snapshot; there is no direct pre-training comparison of checklist
adherence. Finally, only reference bouquets were measured in detail, and other
bouquets in the period may have behaved differently. These limitations are
reported explicitly so that the study is read primarily as practice-based evidence

from an early field implementation.
Conclusion

Within a single dessert-bouquet studio, the application of a safety-by-
design protocol for SELV LED illumination yielded higher perceived aesthetics
and structured documentation of safety and compliance, including near-miss
handling and checklist adherence. Even with a very small sample, the results
support the feasibility of integrating LED components under SELV and P44+
requirements while maintaining food-process hygiene. Together with the earlier
protocol publication, this field-results paper consolidates Anton Popov’s role as
an early initiator and practitioner of safety-focused LED integration in food-

floristry. Future work with larger samples and multi-site collaborations can build
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on this pioneering implementation to refine benchmarks and best practices for

the industry.

Hcnoab3oBaHHbIE HCTOUHUKH

1. Codex Alimentarius Commission. General Principles of Food Hygiene.
CXC 1-1969. Rome: FAO/WHO Codex Alimentarius Commission; 1969. —
URL.: https://www.fao.org/fao-who-codexalimentarius/codex-texts/codes-of-

practice/en/

2. IEC. Ingress Protection (IP) ratings (IEC 60529 overview). — URL:

https://www.iec.ch/ip-ratings

3.T'OCT 14254-2015. Crenenu 3anuThl, 00ecrieynBaeMble 000104KaMU
(xom IP). — M.: Crannmaptundopm; 2016. — URL:
https://docs.cntd.ru/document/1200128494

4. IEC. IEC 61140:2016. Protection against electric shock — Common
aspects for installation and equipment. Geneva: International Electrotechnical

Commission; 2016.

5. U.S. Food and Drug Administration. Food Code 2022. Silver Spring
(MD): U.S. Department of Health and Human Services; 2022. — URL:
https://www.fda.gov/food/fda-food-code/food-code-2022

6. Vossloh-Schwabe. SELV or not SELV? Knowledge base article. —
URL:
https://www.vossloh-schwabe.com/en/service-downloads/knowledgebase/s/selv-

or-not-selv

"Muposas nayka' Ne2 (107) 2026 science-j.com



7. Likert R. A technique for the measurement of attitudes. Archives of
Psychology. 1932;22(140):1-55. — URL:
https://legacy.voteview.com/pdf/Likert 1932.pdf

8. Popov A. I. Safety-by-design protocol for SELV LED illumination in
edible dessert bouquets: study design and compliance checklists // MupoBas

Hayka. — 2025. — Ne 12 (105). — C. 72-75.

"Muposas nayka' Ne2 (107) 2026 science-j.com



